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GROWTH AND S URV IVAL OF LARGE MOUTH BASS I N  NEWLY 
STOCKED SOUTH DAKOTA I MPOUNDMENTS 
Abstract 
Clifton C. Stone 
The present study was designed to evaluate the effect of 
five different stocking combinations and differences in climatic 
and morphological conditions within South Dakota on initial growth 
and survival of the largemouth bass (Hicropterus salmoides). 
Forage species stocked with bass included golden shiners 
(Notemigonus crysoleucas), fathead minnow ( Pimephales promelas), 
black bullhead (lctalurus melas), and bluegill (Lepomis 
macrochirus). Bass only stocking was also evaluated. 
First year survival values for 16  eastern South Dakota 
�ends ranged from Oto 100%, with a mean of 50.2%. Bass exhibited 
poor�st survival when stocked with black bullheads. 
Andlysis of variance indicated no significant difference 
{P > .OS) ir. first year bass grcwth due to the different forage 
options stocked. Dif ferences in first year bass growth •11ere 
significant d1Je to geographic region of the state stocked, however. 
First year bass growth rates in 34 ponds ranged from 101.0 to 
196,5 mm with a mean of 153.2 mm. s�cond year growth of bass 
calculated from fis� �ampled ln September 1980 averaged 275,7 mm 
for eight southeastern South Dakota ponds. 
iv 
Index of re1ative weight (Wr) was computed to deterrnine 
bass condition. Calcu1ated Wr values ranged from 100.1 to 134.6, 
with an average for 3q ponds of 113.6. No significant differences 
were observed among quadrats or combinations. 
Stepwise multiple regression of selected chemical, physical I 
and biological parameters indicated that the number of growing days, 
turbidity, presenc�/absence of fathead minnows, and salinity were 
important factors inf1uencing first year bass growth in this study. 
v 
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I NTROOUCT I ON 
Many research studies have been conducted in the past in an 
attempt to define the optimal pond fish stock ing combination for 
different geographical regions (Wenger 1972; D illard and Novinger 
l9i5), Combinations that have worked well in one geographic region 
have been questioned in others ( Bennett 1 950; Reg ier 1963a). The 
pond stocking comb ination recommended in many of the southern 
states, largemouth bass (Microoterus salmoides)-bluegill (Lepomis 
macrochirus) (Modde 1980), does not appear to be highly successful 
in northern regions of the country ( Bennett 1 9 44; Regier 1 963a). 
Researchers in the northern latitudes have questioned the long term 
effectiveness of the bass-bluegill combination ( Ball and Tait 1952; 
Sennett 1970). Bennett ( 1 970) reported that several years after 
stocking, bluegill populations tend to overpopulate, stunt, and 
result in reduced bass recrui tr.tent. 
South Dakota, with over 100,000 ponds, ranks among the top 
ten 3tates in total nu�ber of small impoundments �onstructed by the 
Soii Conservation Service in the continental United States (��dde 
!980). The primary purpose for construction of most ponds is to 
provide water for l ivestoc.k, but many of these ponds presently 
contain or are suitable fer pondfish populations (Peeters 1973). 
Management of fish popuiations is not practiced by most 
South Oakota pond owners. This has lead co the need for a stocking 
strate;y that can maintain a balanced populatior. without �a�ag�ment. 
Swingle (!950) defined balanced ;;ooulaticns as, "fish pcpulati::ms 
that yield year after year crop s of harvestable fish that are 
satisfactory in amount when the basic fertilities of the bodies of 
water containing these populations are considered". 
The stocking po licy for ponds currently recommended by 
South Dakota is simultaneous stocking of 247 bass/ha ( 1 00/acre) and 
741 bluegi ll/ha (300/acre). Eva luation of 30 South Dakota ponds 
previously stocked with bass and bluegi l l  indicated that 27 of the 
pond fish populations were out of ba lance, according to the At and 
F/ C classifications of Swingle (1950), (Peeters 1 978). 
Investigations in the northern United States have suggested 
that other fish species may be more suitable for stocking in 
combination with the largemouth bass. These fishes have inc luded: 
golden shiner s (Notemigonus crysoleucas) ( Regier 1963b), fathead 
minnows (Pimepha les promelas) (Ball and Ford 1 9 53), b lack bullheads 
(lctalurus melas) ( Rickett 1976), and hybrid sunfish (Lewis and 
Heidinger 1 973) . Bennett ( 1970) recommended stocking bass only in 
1 1 1 i no i s  pan ds. 
This study was designed to evaluate the success of alternate 
stocking combinations and also to investigate factors influencing 
growth and survival of the largemouth bass in South Dakota ponds. 
The study has a long range goal of providing South Dakota fisheries 
managers with stocking po licies which �an be based on 
characteristics of ·individual ponds and owner angling preferences. 
2 
MATE R I ALS AND METHODS 
Study� 
Privately owned stock ponds located throughout South Dakota 
served as the study site for this project. A detailed description 
of the climatic and geophysical conditions of the state can be 
found in Westin and Malo ( 1978). 
Experimental Design 
3 
The state of South Dakota was divided into four study 
quadrats along climatic and morphological gradients. The north-south 
separation was made along latitude 440 21 1 and the Missouri River 
served as the east-west dividing line ( Figure 1 ) .  
Twenty private ponds in each quadrat were selected from 
South Dakota Department of Game, Fish and Parks stocking applications, 
solicitation, and by field survey. I f  more than twenty ponds were 
available, a random numbers table was used to make the selections. 
A total of 80 ponds were selected statewide. Pond selection was 
based upon the following criteria: 
I) Size - 0. 4 to 2.0 ha ( 1  to 5 acres). 
2) Minimum Depth - 3, 0 to 3.6 m (JO to 12  feet). 
3) Absence of fish life. 
Ponds selected included both newly constructed and older impoundments. 
I I I 
11 IV 
Figure 1. State of South Dakota, indicating division of 11 study quadrats used in the study of 
largemouth bass (Mlcropterus salmoldes) stocking combinations during 1979-1980. .s:-
Each study pond was randomly assigned one of five 
combinations with each quadrat containing four replicates! of each 
combination. The five combinations evaluated were (stocking rates 
in pa ren thesis) : 
t ) largemouth bass only, (247/ha) 
2) largemouth bass-golden shiners, (247/ha - 617/ha) 
3) largemouth bass-fathead minnows, (247/ha - 1235/ha) 
4) largemouth bass-black bullheads, (247/ha - 988/ha) 
5} largemouth bass-bluegills, (247/ha - 1235/ha) 
The stocking of the ponds occurred in the following 
sequence {.Appendix 1): 1) adult golden shiners and fathead minnows 
obtained from commercial bait dealers and stocked during Hay and 
June 1979 prior to gamefish introductions, 2) fingerling largemouth 
bass (X TL=36.7 mm) obtained from Gavins Point National Fish 
Hatchery and distributed between 9 July and 19 July 1979, 
3) fingerling black bullheads (X TL=34. I nm) obtained from Wall 
Lake, South Dakota and introduced into the ponds in late July, 1979, 
and 4) fingerling bluegill (X TL=27,3 mm} obtained from Gavins Point 
National Fish Hatchery and stocked in August 1979. 
l The study was originally designed to include a largemouth 
bass-fathead minnow-hybrid sunfish cross combination. After 
stocking in the southeast quadrat'(IV), it was determined that the 
hybrids were bluegills. This altered the experimental design so 
that a bass-fathead combination did not exist in the southeastern 
quadrat, but that se�eral of the bluegill ponds also contained 
fatl"iead minnows stocked at 1235/:iectare. 
5 
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Field Me thods 
An a t temp t was made to visi t as many of the ponds as 
possible prior to stocking to verify the absence of fish life and 
to de termine pond acreage. Surface acreage of ponds no t surveyed 
before s tocking was es ti�ated from Soil Conservation Service records, 
pond owner es timates, and visual observa tions by field personnel. 
A t  the time of ini tial bass s tocking and again during the 
period of sampling, various chemical and physical parame ters were 
measured. Hardness, alkalini ty, phosphorus, and turbidi ty were 
measured using a Hach Kit Model DR-EL/2 . A Hach Model 17G Cresol 
Red wheel or Hach Model 17-J Thymol Blue wheel was used to measure 
pH. Conduc tivi ty, salini ty, and surface wa ter temperatures were 
measured wi th a Yellow Springs Ins trumen t S-C-T Me ter Mode] 3 3, 
Conduc tivi ty readings were corrected back to 2 5  C for analysis. 
Maximum pond dep th was recorded ta the neares t ten th me ter using a 
weighted line. 
Bass ob tained for the population es tima te or for grow th da ta 
were collec ted wi th seines, elec traf ishing gear ( 3  cycle, 2 30 vo 1 t  
A.C . genera t�r), or by angling. Two bag seines were used to sample 
bass �2 3 m x 2. 1 m, with 19 mm mesh and 45. 4  m x 4.9 m in the middle, 
tapering to 2. 4 m a t bo th ends, with 19 mm mesh). The bass were 
marked for population es tima tes by punching a hole in the u�per Jobe 
of the caudal fin using a 3 mm ( 1/8 in) paper p unch. · 
The populat ion was resampled after at least a 24 hour 
per iod. Length and weight measurements, plus scale samples were 
obta ined from bass in each study pond dur ing the 1980 f ield season 
to determ ine f irst year growth. An attempt was made to obta in a 
sample of at least 20 to 30 f ish. Second year bass growth 
informat ion was obta ined only f rom ponds in the s·outheast quadrat 
( IV) in m id to late September 1980. Total length measurements 
taken at the t ime of sampl ing were used as est imates of second 
year growth data. 
Analys is 
F irst year bass surv ival was determ ined from th irteen ponds 
in the southeast quadrat ( I V) and three ponds in the northeast 
quadrat (111) ( F igure 2). Four repl icates of each comb inat ion were 
3elected (bass-fathead m innow was not represented) . The adjusted 
Peterson formula wa� used to est imate the bass populat ions dur ing 
Hay and June 1 980. The equat ion: 
(H + 1 )  ( C  + 1 )  
R + 1 
was used where, 
1J' = popula t ion est imate at t ime of mark ing 
M = number of f ish marked 
C = catch or sample taken for census 
R = number of recaptured marks in sample 
( R i c ke r 1 9 7 5) 
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figure 2. State of South Dakota, indicating location of 16 study ponds in which largemouth bass 
(Mlcropterus sal moldes) populations were estimated using the adjusted Peterson method during the 
spring of 1980 . 
co 
The 95%· confidence interval around the popula tion es timate 
was calcula ted 6y. the equa tion: 
wh.ere, 
V(N) = sampt ing variance for� 
V(N) was calcula ted by the equation: 
N2 (C - R) 
V (N) = ........ ( C_+
_,
l
,...
}--( R .......... +-2 ..... )-
( Everhar t and Youngs 198 1) 
( Everhart and Youngs 1981) 
The survival estimate was ob tained by dividing the popula tion 
es tima te by the known number of bass originally s tocked. 
Es tima tes of first year grow th were ob tained by back 
calcula tion from scale samples using the corrected Lee formula: 
Sn 
Ln c a+ -SC-( Le - a) { Carlander 1977) 
where, 
Ln = leng th of fish a t  time of annulus, n, formation 
a = length of fish a t  time of scale formation 
Sn = scale measuremen ts to a given annulus, n 
Sc= scale measuremen t to edge 
Le = leng th of fish at capture 
9 
The correc ted Lee method assumes a straigh t tine body-scale regression 
with an intercep t  a t  some o ther place than zero on the ordina te 
( Cariander 1977) . A constan t value of 22 mm was used for a in the 
above equa tion in this. s tudy ( Carlander, personal communications). 
Scale impressions were made on acetate slides using a 
Wildco roller press model 110 HlO, similar to the one described by 
Smith (1954) . The scale impressions were magnified on an Eberbach 
Scale Reader. Measurements of annulus radii were taken from two 
scales per fish. Readings then were averaged to obtain a single 
value. 
The index of relative weight, developed by Wege and 
Anderson (1978), was used to compare bass condition between ponds, 
combinations, and quadrats. Relative weight is calculated by the 
equation: 
(Wege and Anderson 1978} 
where, 
Wr = relative weight 
W = actual weight of the fish 
Ws � standard weight for a fish of that same length 
100 • factor to bring value near unity 
The use of standard weights for largemouth bass appears to 
compensat� for changes in body shape with increasing length {Wege 
and Anderson 1978) . Condition indices such as Kand C are not 
comparable between length-groups of a given species. The use of the 
relatbe weight index allows comparison of fish, of the same species, 
from different length-groups. A relative weight value o f  100 is 
equivalent to the 75th percentile ievel of all largemouth bass using 
data compiled from Carlander (1977) {Wege and Anderson 1978). 
10 
Anal ysi.s. of yari ance was us:ed to determine t f di f ferences 
in 6.ass: s.uryi.val, fi'rst year growtli, or relative weigh.t were 
signtftcant due to com6ination stocked or geographic region o f  the 
state . A Duncan's Multiple Range test was used to distinguish 
where stgni. ficant dif ferences, found in the analysis o f  variance, 
occurred. Stepwise multiple regression was used to determine the 
in fluence o f  selected chemical, physical, and biological parameters, 
measured during 1980, on survival {Ta�le 1) and first year growth 
(Ta61e 2). The variable, growing days, used in the growth regression 
model consisted o f  the number o f  days from the time o f  bass stocking 
until the mean daily air temperature fell below 10  C for a period o f  
at least two weeks . It has been demonstrated that 10  C is the value 
at which bass wit l no longer voluntari Ty take food (Markus 1 9 32) . 
Temperature data was obtained from the National Oceanic and 
Atmospheric Administration weather stations located throughout South 
Dakota . Data from the station closest to each pond was used. 
1 1  
Table 1. I ndependent variables used in stepwise multiple 
regression analysis of largemouth bass (Micropterus 
salmoides) survival rates estimated from 16 South Dakota 
stock ponds during spring 1980. 
I nde pendent variables 
Salinity 
Turbidity 
Hardness 
Alkalinity - Total 
- Carbonate 
- Bicarbonate 
- Hydroxide 
Conductivity 
Surface Area 
Depth (Maximum) 
Presence/absence fathead minnows 
12 
Table 2, Independent varia!lies used in stepwise multiple 
regression analysis of first year growth rate of 
largemouth bass (Micropterus salmoides} sam pled 
from ponds in 1979, 
Independent Variables 
pH 
Sa 1 in i ty 
Turbid ity 
Hardness 
Alkalin ity - Total 
- Carbonate 
- Bicarbonate 
- Hydroxide 
Conductivity 
Phosphorus 
Surface Area 
Depth (Max imum) 
Presence/absence of fathead minnows 
Number of grow ing days 
1 3 
RESULTS 
Pond Survey 
Forty-six of the original 80 ponds stocked were eliminated 
(Appendix 4) from analysis due to lack of or an inadequate sample 
size (Figure 3). Ponds in which a sample of less than 20 fish was 
obtained were excluded. Speculated causes for failure of the ponds 
included drought, contamination by other fish species, excessive 
vegetation and toxic algal ·blooms. 
Surface acreages of the 34 study ponds ( Figure 3) ranged 
from 0 . 2  to 2,9 hectares (Appendix 1 ) .  Precipitation levels for 1 979 
and 1980 were well below average for al 1 areas of the state (SDSU 
Agricultural Weather Station, unpublished) . These drought conditions 
caused pond surface acreages to vary greatly from time of stocking 
to time of sampling. The drought conditions also caused maximum 
pond depth readings (Appendix 1 )  to be of questionable value since 
depths continued to decline throughout the sampling period. 
The range of pH from the study ponds was from 7,6 to 9,4 
( Ap?endix 2), Values of pH can vary several units during the day due 
to factors such as plant activity (Swingle 1957), Salini ty values 
of the 34 ponds occurred in the range of 0.0 to 2.0 °/oo (Appendix Z). 
Conductivity values, corrected back to 25 C, varied from 1 40 
micromhos/c� to 3900 micromhos/cm (Appendix 2). Total hardness 
readings from the study ponds were from 50 to 1 400 mg/I (Appendix 2). 
Turbidity values ranged from 5 to 380 FTU 1s (Appendix 2). Number of 
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figure 3, State of South Dakota, ind icating locations of the 80 ponds originally stocked and 
those ponds which were includ ed(�) or excluded (CJ) in the first year growth analysis of 
largemouth bass (H icropterus salmo ides) during 1980. 
V1 
growing days for the bass ranged from 102 to 114 .  Mean values for 
each of the four quadrats were 1 05 (Quadrat I ) , 110 (Quadrat I I ) ,  
104 (Quadrat I I I ) ,  and 112 (Quadrat I V) (Appendix 2) . 
Survival 
First year survival of largemouth bass in the 16 study ponds 
varied from O to 100% with an average of 50 . 2% (Appendix 3) . Hean 
survival values among the four different combinations ranged from 
7, 5% for the largemouth bass-black bullhead combination to 75 , 5% 
for the largemouth bass stocked alone (Figure 4) . 
Analysis of variance (Table 3) indicated a significant 
difference (P < . 05) i n  bass survival due to combination stocked. 
The use of a Duncan ' s  Multiple Range test revealed significant 
difference in survival ( P · <  . 05) between the largemouth bass stocked 
alone and bass stocked with black bullheads , and also between the 
bass stocked with golden shiners and bass stocked with bullheads 
(Table 4) . Stepwise multiple regression of eleven different 
chemical , physical , and biologica l parameters (Table 1) failed to 
indicate any factors contribut i ng significant d i fferences in bass 
s�rvival. 
Growth 
The average fi rst yea r (age-0) largemouth bass growth from 
the 34 ponds (Figure 3 )  ranged from 101.0 mm to 196.5 mm w i th a 
state average of 1 53. 2 mm (Appendix 5 ) . Bass growth grouped 
according to combination stocked varied from 1 37. 6 mm for bass 
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F i gure 4 .  Hean f ir s t  year surv ival o f  largemouth bass {M ic i-opterus 
salmoi des) stocked among forage comb inations (GS=golden shiner, 
Notemigonus crysoleucas ;  BB=black bullhea d, l ctalurus melas; BG= 
�luegill, Lepomis macrochirus) in eastern South Dako ta, 1980. 
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Table 3 .  Analys is of var iance of percent of largem:>uth bass 
(M i cropterus salmo ides) survival due to comb ination 
stocked, 1 980. 
Source of 
variation 
Treatment 
Erro r 
Degrees of 
freedom 
3 
1 2  
* Signif i cant at . 05 level of p robab ility. 
Mean 
square 
3732. 2 3  
9 1 2 .8 1  
F 
4 . 09* 
1 8  
Table 4 ,  Duncan's. Multi.p ie Range test to dete rm ine. d i fferences in 
1 argemouth bass lM tcropteru s sa lmo idesl  surviva I bet·neen 
combinat ions s tocked , 1980 , 
s- = /9 12 . 3/4  = 1 5 � 1 06 x 
Value of  p 
Signi f icant Studentized P.ange 
Least Signi ficant Range 
Rank the means :  
Black Bu l l head 
7 . 50 
a lueg i 1 1  
49. 25 
Only - B 1 ack Bu I I head = 68 . 0 > SO. 80* 
On I y - B 1 ueg i I I = 26 . 25 < 48 • 73  
Only - r,o Jden Shiner = 7,0  < 46 .53 
2 
3 . oa 
46 . 53 
3 
3,23 
48 . 79 
Golden Sh iner 
68. sa 
Go I den Sh iner - 3 1  ack Bu 1 1  head = 6 1  . 0 > 43 . 79* 
Golden Shiner - Bluegill = 19 . 25 < 46 . 53 
Bluegi ll - Black Bu llhead = 4 1 , 75 < 46. S J  
*S i �r. i ficant at , 05 lavel of  p robability. 
4 
3 . 3 3 
so . so 
2.2.!1. 
75.50 
1 5  
s tocke d wi th black bullhea ds to 158 .6 mm for bass only ( Figure 5) . 
Ana l ysis of var iance reveale d no signifi can t differences { P  > .05) 
in bass grow th due to com bination s tocked (Table 5) . 
Mean firs t year grow th of bass among quadrats of the s ta te 
ranged from 1 36 . 3 mm for Quadra t I to 1 70.7 mn for Quadra t IV 
( Figure 6). Analysis of variance indicated tha t differences in 
growth be tween quadrats were significan t { P  < . 0 1 )  {Table 6) . The 
use of a Duncan 's  Mul tiple Range tes t in dicated significan t 
differences {P < . 05) in bass grow th be tween Qua dra t I vs Quadra t 1 1 , 
Quadra t I vs Quadra t IV, Quadrat I I  I vs Quadra t 1 1, and Quadra t I ll 
vs Quadrat I V  {Table 7). This resul ted in a north (Quadra t I and 
I I  1)-sou th {Quadra t I I  and I V) growth difference . 
S tepwise mul tiple regression of 1 4  {Table 2) differen t 
chemical, physical, an d biolog ical parame ters resulted in a four 
variable grow th model for bass (Table 8) . The four variables in  
order of en try were : I)  growing days , 2) turbidi ty , 3 )  presence/ 
a bsence of fa thead minnows , and 4 )  salini ty . These four variables 
accoun ted for slightly over 80% of the to tal varia tion. 
Although the fa thead minnow was one of the forage trea tmen ts , 
i t  was included in the regression analysis since they also appeared 
in several of the o ther s tudy ponds {Appendix 5). Since s ta tis tical 
analysis indica te d no significan t diffe rences in  bass grow th be tween 
no rthern ( Q uadra ts  I and I I I )  and southern ( Quadr a ts I I an d I V )  
q uadra ts, their values were pooled to analyze differences in  bass 
growth due to the presence or absence of fathead minnows . 
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Tab l e  5 ,  · � Ana l ys i s  of va r i an ce of  f i rs t yea r l a rgemou th bass  
Source o f  
va r i a t i on 
(M i c ropte rus sa 1 mo i  des } g rowth due to comb i na t i on s tocked 
i n  34 South Dakota  s tock ponds , 1 9 80 . 
Deg rees o f  
freedom 
Mean 
squa re F 
Comb i n  a t  i on 4 1 36 , 3 • 76 
Quad ra t 
Quad ra t i': Comb i na t i on 
E r ror 
3 
9 
1 7  
2277 . 5 
2 1 1 .  4 
1 80 . 2  
2 2  
180 
1 60 
.5 140 
1 20 
100 
1 2 4 
Quad rat 
Figure 6. Hean firs t year growth of largemouth bass (Hicropterus 
salmoides) from eac h  study quadrat , during 1 979. 
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Tab l e  6. Ana l ys i s  o f  va r i an ce of  f i rs t  yea r l a rgemouth bas s 
(M i cropte rus sa l mo i des)  g rowth due to  geog raph i c  reg i on 
of South Dakota s tocked fo r 34 pon ds , 1 9 79. 
Source of 
var i a t i on 
Q.uad rat 
Comb i nat i on 
Quadrat  1, Comb i na  t i on 
t r ro r  
Degrees o f  
freedom 
3 
4 
9 
1 7  
i: S i gn i f i can t a t  . 0 1  l eve l o f  p robab i l i ty .  
Mean 
sq uare 
2277. 5 
1 36 . 3  
2 1 1 . 'i 
1 ao . 2  
F 
1 2 . 64* 
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Table 7 ,  Duncan • �  Mul tiple �ange tes t to de termine where 
s lgn i f  i.cant (_. 'J5 l eve I l di
. 
f ferences in first year 
1 a rgemou th bass fM i crop t'!rus sa 1 mo ides)  growth be tween 
quadra ts occur, 1 979 .  
s2 = 1 30 .  I J  N., = 17 
1/alues o f  p 
Sign i ficant S tudent i zed �ange 
Rank the means : 
Quadra t  
1 3 6 , 3  
Quad  rat 
Quad rat 
Quadrat 
O.uadra t 
Quad ra t 
Quadrat 
4 vs 
Quadrat 3 
140 .2 
Quad rat I 
170 .  7 - 1 % . 3  = 3 4, 4  > 
4 VS Quad ra t 3 
17'),7 - 1 40 . 2  = 30, 5 > 
4 vs Quadra t 2 
1 4 . 04* 
1 4 .  97,� 
170 .  7 - 1 66 . 0  = 4.7 < 1 3 . 74  
2 V S  Quad ra t I 
1 66 . 0  - 1 36 , 3 = 29. 7 > 1 4 . 09,·: 
2 vs Quadra t 3 
i 66 . ·') - 1 40 . 2  = 25 , 3  > 1 � . 64* 
3 vs Quadrat 1 
1 40 . 2 - 1 36 , 3 = 3 . 9 < 1 3  . �4 
Quadrat 2 
1 66 . 0  
Least Signi fican t 
Leas t Signi ficant 
Least Signi ficant 
Leas t Signi ficant 
Leas t Signi ficant 
Least Signi fican t 
*S i gn i f i ca n t  a t  . 05 l eve l of  p roba� i l i ty .  
Quadrat 4 
170 .  7 
RanQe= I Zi . o4 
Range= J l1 •  97 
Range= l 3 ,74 
Range= 1 l: . 'J9 
�ange= 1 4 . 64 
Range= I J . ':'4 
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Tab l e  8 .  Significant contri buti ons (P < . OS} l argemouth bass 
(M i cropterus sa l moides) growth mode l for South Dako ta 
ponds, 1 979, determined from mu l tiple regress i on ana l ys i s  
of chemica l ,  physica l ,  and biological parameters . 
Rank Variable R2 £L 
Growing Days . 564 • 564 
2 Turb i dity . 1 09 . 673 
3 Fathead Minnows . 069 . 742 
4 Sa 1 i n  i ty . 060 . 802 
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Mean growth of bass, for ponds containing minnows in the north 
quadrats, was 147. 3 versus 1 3 1. 3  mm for ponds without minnows. In 
the south quadrat, ponds with minnows averaged 186.9 versus 164.S 
mm for pon ds without ( Figure 7) , 
The use o f  an unpaired T-test ( Steel and Torrie 1960) 
showe d no signi ficant di f ference ( P  ::> .05) in bass growth due to the 
presence or absence o f  fathead minnows in the northern region o f  the 
state. The di f ference in bass g rowth in the south, however, was 
signi ficant ( P  < .OS) (Table 9) . 
Mean values o f  relative wei ght ( Wr) for each o f  the 3 4  ponds 
ranged from 1 00. 1 to 1 3 4 ,6  with an average o f  1 1 3.6 (Appendix 5). 
W values among combinations varied from 108. 1 for bass stocked with r 
black bullheads to 1 19.2 for the bass stocke d with fathead minnows 
( Figure 8). Mean Wr values for the four quadrats range d from 1 1 1. 6  
for bass in Quadrat I to 1 16. 4 for bass in Quadrat I I  ( Figure 9). 
Analysis of variance in dicate d no significant di fference (P ::> . 05) 
in relative we i ght due to forage option stocked (Table 1 0) or 
geographic region o f  t he state (Table 1 1 ) .  
Estimat�s of  second year growth of largemouth bass were 
determined from actual total length in formation collected from pon ds 
in the southeast quadrat ( I V} in mi d to la te September 1980. Hean 
growth values ranged from 2 48.5 to 307.9 �.m wi th an average for the 
quadrat o f  about 27 5 . 7  mm (Appendix l) . 
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Relative we ight va lues ca l cu la ted from bass ponds sampled 
in the fall , 1980 , ranged from 104 . 6  to 1 40 .2 w i th a mean for the 
e igh t ponds of 1 1 6.9. The re lat i ve weigh t va l ues for those same 
ponds i n  the spring, 19 80, ranged f rom 105 . 1 to 1 34 . 6 wi th a mean 
of  1 1 5 , 3 (Appendix 7) . 
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Fi gure 7. Mean f i rs t  year growth o f  l a rgemouth bas s (M i crop terus 
sa t moides } f rom north an d south quadra ts i n  th.e presence or absen ce 
of fa tliead m i nnows (P imeplia l es p rome l as} , 1 979 . 
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Table 9 .  Unpa ired t- tes t compar i n g  d ifferences in f irst year 
la_rgemou tn bass (M icrop.terus sa hno ides) growth due to 
presence/absence of  fa thead minnows lPimephales promelas ) 
for 34 Sou th Dako ta s tock ponds, 1 979. 
Nor th: df = 15  
t 
d 143.3 - 1 3 1. 3 1 2. 0  1 .  7 = - = 7. 0 = 7.0 s-d 
Sou th: df = 15 
t = .i. =  186. 9 - 1 64. s = 22.4 = 3 ,8* s- 5 , 9 5. 9 d 
* S ign if ican t at  . 05 level of probabil i ty 
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Fig u re S .  Rel a t t ve w:eigh.t va l ues fo r l a rgemouth. bas.s (M i c ropterus 
s.almoide�l from tbe J4 study ponds. , 1 980 � averaged amon g fo rage 
como ina t fon CGS=go l den shiner, No temigenus- c rysoleucas ; BB=b l ack 
b ul l head ,  f cta l u rus. me l as ;  B G=El..l uegi l l ,  Lepomis mac rochi rus ;  FM= 
fathead m i nnow·, P i mepli.ales p rome l as )  stocked. 
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INTROD U CT ION 
Many research studies have been conducted in the past in an 
attempt to define the optimal pond fish stocking combination for 
different geographical regions ( Wenger 1 972; Dillard and Novinger 
1 975) . Combinations that have worke d well in one geographic region 
have been questioned in others ( Bennett 1 950; Regier l963a ) . The 
pond stocking combination recommended in many of the southern 
states, largemouth bass (Micropterus sal moides)-bluegill (Lepomis 
macrochirus) (Hodde 1 980), does not appear to be highly successful 
in northern regions of the coun try ( Bennett 1 9 44; Regier 1 963a). 
Researchers in the northern lat itudes have questioned the long term 
effectiveness of the bass-blueg ill combination ( Ball and Tait 1 952; 
Bennett 1 970). Bennett ( 1970) reported that several years after 
stocking, bluegill populati ons tend to overpopulate, stunt, and 
res ult in reduced bass recruitment. 
South Dakota, with over 1 00,000 ponds, ranks among the top 
ten sta tes in total nu�be r of small impoundments constructed by the 
So il Conse rvation Service in the continental United States ( Hodde 
1 980 ) . The primary purpose for construction of most ponds is to 
provide water for livesto�k , but many of  these ponds presently 
contain or a re suitable for pondfish populations (Peete rs 197 8). 
Management of fish populatio�s is not practiced by most 
.South Dakota pond owne rs. This has l ead to the need for a stocking 
strate3y that can maintain a balanced population wi thout ma�agemen t. 
Swingl e ( ! 950) defined balanced pop ulations as, 1 1 fish populations 
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Figure 9. Relative weight va lues for largemouth bass (Micropterus 
sal moides} from- -the 3 4  study ponds, 1 980, averaged accor ding to study 
quadrat stocked. 
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Tab l e  I O . Ana l ys i s  o f  var i an ce o f  l argemouth bas s (Mi cropterus 
sal mo i des ) re l at i ve we i gh t s  due to comb i nat i on s tocked 
i n  34 South  Dakota s tock pon ds , 1 9 80 . 
Source of 
var i at i on 
Comb i nat i on 
Error 
Deg rees o f  
freedom 
4 
1 7  
Mean 
square 
68 . 3  
53. 5 
F 
I .  28 
33 
Table 1 1 .  Analys is o f  variance o f  largemouth bass (Microp terus 
salmoidesl re lat ive we igh t  d ue to geographic region o f  
South Dakota stocked for 34 ponds, 1 980 . 
Source o f  
varia tion 
Quad rat 
Error 
Degrees o f  
freedom 
3 
1 7 
Mean 
square 
1 7. 1 
53 . 5 
F 
• 32 
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DISCUSSION AND CONCLUS I ONS 
The mean s urvival rate o f  largemouth bass observed in the 
present study o f  50.2%  was comparable to the 50% reported by Hill 
( 1 980) in private I owa ponds and the 55% observed by Johnson and 
Mccrimmon ( 1967) from private ponds in Ontario . I n  Missouri, bass 
sim ultaneously stocked with bluegill at 247/ha ( 1 00/acre) in 
control led hatchery ponds had an average first year s urvival o f  
72% (Novinger 1 980) . 
The unusually poor s urvival o f  bass , when stocked in 
combination with black b ullheads d uring this study, was unclear . 
Inadequate pond depth was s uspected in Murphy and Johnson #2 where 
s urvival rates o f  3.0%  and 0.0% were found. However, depth appeared 
adequate in Hanson and Hinricker #3, two ponds that also exhibited 
poor bass s urvival ( 1 2 . 0% and 1 5 . 0%, respectively) . 
The variable, in this s t udy, exhibiting the greatest 
in fluence upon bass growth was the number o f  growing days . The five 
to e i ght day di f ference in n umber o f  growing days between north and 
south quadrats was probably the major factor accounting for the 
si ;�i ficant growth di f ferences. Other researchers have also 
att r i outed di f ferences in bass growth to growing season (Bennett 
1937 ;  Eddy and Carlander 1 9 42; Clugston 1 964) . The growing season 
in South Dakota exhibits a southeast ( 1 50 days/yr) to northwest 
( 1 20 days/y r) gradient ( Spuhler et al. 1 9 7 1 ) . First year bass · 
growth rates in the present study followed this pattern with the 
highest bass growth found in the southeast and the lowest in the 
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northwest. Some variation in the number of growing days for each 
pond can also be attr i buted to date o f  stocking (Appendix 1). 
Turbidity was second in importance In effecting bass growth. As 
sight feeders . turbidity would af fect bass feeding activity 
(Fessler 1950; Buck 1956). The presence or absence o f  fathead 
minnows was the third ranking variable influencing bass growth . 
Although fathead minnows appeared to a f fect growth o f  first year 
bass in this study, A pplegate and Kruckenburg ( 1978 )  suggested 
that in the presence o f  large numbers of aquatic insects . young o f  
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the year bass did not heavily utilize them. Lagler and DeRoth ( 1952) . 
however, have indicated that bass are a more e f fective predator on 
fishes having a rather terete body shape than on those having a more 
compressed body form, such as sunfishes (tepomids) .  The final 
va riable with a significant contribution to the growth model was 
sal inity. The variation explained by this parameter may represent 
the combined ef fect o f  three variables since salinity was highly 
correlated to ha rdness and conductivity .  A previous study o f  South 
Dakota ponds by Peeters ( 1978) indicated that salinity was not a 
limiting factor to fish production. 
The 1 5 3  mm statewide mean growth for age - 1  bass in the 
present study compares to the 159 mm age - I  growth mean reported by 
Applegate and Kruckenburg { 197 8) for bass stocked in a South Dakota 
borrow pit . This value exceeded those · repor ted by Hodde and Stone 
( 19801 for an established bass pond in western South Dakota and for 
an existing bass population in Lake Francis Case (Gasaway 1970) . 
Firs t year g row th ra tes for ini tially s tocked bass (247/ha ) in o ther 
mi dwes tern impoundmen ts , ranged from 170 1tlll1 in I owa (Hill 1 980) to 
over 205 mm for Missouri (Novinger 1 980}. 
Es tima tes of second year grow th rates of bass , compu ted from 
to tal leng th measuremen ts col lec ted in Sep tember 1 980 for eigh t 
sou theastern (Quadra t IV} Sou th Dako ta ponds, averaged 276 mm. This 
value exceeded tha t of 270 mm for bass s tocked a t  247/ha, bu t was 
below the 286 mm average a t tained by bass s tocked a t  1 7 3/ha, repor ted 
by Hill ( 1 980) for I owa ponds ( Figure IO} .  Bass in Missour i averaged 
28 1 mm a t  the end of the second year (Novinger 1 980). 
Rela tive weight values compu ted in this s tudy were comparable 
wi th the 1 06 mean value repor ted by Hodde and S tone ( 1 980) for bass 
in a wes tern Sou th Dako ta pond. I n  Missouri, rela tive weigh t values 
for 26 ponds ranged from 68 to 1 44 wi th a mean of 80.0 (Novinger 
1 980), where as , rela tive weigh ts from 3 4  ponds in this s tudy ranged 
from 1 00 to 1 35 wi th an average of 1 1 3 .6. Rela tive we igh t values 
calcul ated from the fall sample were nearly iden tical wi th those 
ob tained from same ponds during the spring. 
S ta tistical analysis of com bina tions s tocked in the 
presen t s tudy indica ted no significan t  differences in age- 1 bass 
g row th. However, when bass grow th ra tes were pooled by similar 
means (nor thern and sou thern quadra ts) . ponds wi th  fa thead minnows 
i n  the sou thern quadra ts ( I I and I V} exhibi ted greater grow th than 
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those wi thou t .  Significan t  differences in the presence or absence of 
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Figure 10. Comparison of first and second year growth of largemouth b ass (Micropterus sa lmoides )  
from Iowa (Hi ll 19 77 , 1980) , M issouri (Novinger 1980) , and the present study. 
vJ 
� 
' . 
m innows, but not among comb inat ions, was part ially due to 
confound ing of the presence o f  fathead m innows w ith  other 
comb inat ions stocked. Although ponds w ith fathead m innows exh ib ited 
greater growth rates than those w ithout in the northern quadrats 
( I  and I l l }, no s ign if icant d if ference was observed. Lack o f  
s ign i f icance in the northern ponds may have been due to a shorter 
growing season. 
The results of th is study ind icate that grow i�g season and 
the presence of fathead m innows are important to South Dakota pond 
management and stock ing strateg ies. Bass growth at age- I in 
southern South Dakota ponds was only 6 r.m shorter than bass 
spl it-stocked at  a dens ity o f  173/ha w i th blueg ills in I owa (H ill 
1 980 }. H ill ( 1 980) reported success ful reproduct ion of age - 1  bass 
in 80% of h is study ponds by spl it-stock ing bass at dens it ies o f  
17 3/ha w ith blueg ills wh ich had been stocked the preced ing fall. 
Prev ious stock ing o f  2 47 bass per hectare in I owa ponds produced 
mean f irst year bass growth of only 170 mm and d id not result in 
success ful second year reproduction (H ill 1 977 ).  
The h ighest bass growth observed in th is study was from a 
pond conta in ing both fathead m innows and blueg ills as forage and 
w i th a f irst year surv ival of 54%. There fore, bo th forage spec ies 
and bass dens ity may be important in increas ing bass growth rates 
in South Dakota. Other researchers have also attr ib uted increased 
oass growth to stock ing dens ity (Eddy and Carlander 1 9 42; Pardue and 
Hester 1966; H ill 1980). 
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Compa r ing bass growth ra tes f rom ponds con ta in ing fa thead 
m innows in the southern quadra ts ( I I  and IV) to research by H ill 
( 1980 } in Iowa, I t  sugges t s  tha t age- 1 bass may ach ieve spawn ing 
in the sou the rn por t ion of Sou th Dako ta. A s tock ing s t ra tegy to 
achieve second year reproduc t ion o f  bass in sou the rn Sou th Dako ta 
would include a spl i t-s tock ing chronology o f  bass and blueg ills, 
s tock ing blueg ill the fall prev ious to bass in t roduc t ions. Bass 
should be s tocked a t  a reduced dens i ty of 173/ha preceded by fa thead 
minnow in t roduc t ions. I n  M issou r i  (Nov inge r 1 980) and I owa (H ill 
1 980 ) ,  spl i t-s tock ing of blueg ills resul ted in ma tu re blueg ills the 
following sunune r wh ich spawned and p rov ided excellen t fo rage fo r 
the bass s tocked tha t same summe r. I f  spawn ing o f  age- 1  bass can 
be ach ieved, i t  would el im ina te the m iss ing yea r-class tha t has 
been a t tr ibuted to the fa ilu re o f  the bass-blueg ill comb ina t ion i n  
the pas t (H ill 1980). Al though fa thead m innows have been repo r ted 
to be e l im ina ted rap idly f rom bass ponds (El rod 1 97 1) ,  the add i tional 
fo rage ava ilable to young-of-the-yea r bass may be su f f icien t to 
p roduce bass la rge enough to s pawn du r ing the ir second yea r. 
The use of a mul t iple spec ies fo rage base may p rov ide mo re 
e f f ic ien t g rowth o f  bass {We rner 1979) by prov id ing a w ide r s ize 
range of fo rage. S ince bass can swallow a longe r leng th m innow than 
blueg ill (Lawrence 1 957), the m innows may p rov ide a mo re ene rgy 
e f f ic ien t fo rage as bass f ir s t  become p isc ivo rous wh ile blueg ills 
may be a be t te r  fo rage fo r la rge bass ( We rne r 1979) . 
40 
Resu lts from ponds in the no rthe rn q uad rats of South Dakota 
suggested th.at spawning o f  age- I  bass is not possi b le. 'The slowe r 
g rowth rates suggested that this fishe ry wi 1 1  take longe r to 
develop and th.at a lte rnative stocking st rategies a re necessa ry . 
Pond owne rs in the no rthe rn regions of the state, whose main desi re 
is bass fishing, may have bette r results by sto cking bass -golden 
shine rs as suggested by Regie r ( 1963b). Stocking st rategies fo r the 
no rthe rn pond owne r who desi res a b luegil l fishery will have to 
incl ude s uccessive sto cking o f  ba ss as recommended by Anderson 
(197 1} and Hi ll ( 1980) to p rovide the othe rw ise missing bass yea r 
class o r  by using a sp lit-stocking of bass and bluegills , stocking 
bass the fi rst yea r fol lowed by bluegills the next summe r ( Reg ie r 
1963a) . 
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Appen d i x I .  P hys i ca l  desc r i p t i on o f  34 s t udy pon ds and  da tes and  n umbe rs o f  f i shes 
( LHB = l a rgemouth bass , M i c ropte rus �!_�des ; GS :: go l den sh i ne r ,  Notemi go� c rys o l eucas ; 
BB == b l at::k b u l l head , l c ta l urus rne l as ;  BG = b l ueg i l l ,  Lepoml s  muc roch l rus ; fll M "" fa t head 
m i nnow ,  P i mepha l e s  prome l as )  s tocked dur i n g  1 979 . 
Pond 
Max i mum 
S i ze Dep th 
Owner • s Name Qua d ra t  Coun ty Uect a res {me te rs} 
tto ff  Perk i ns . 8 1 . 8 
I ms l ad Meade . 3 l . 7 
Me rke l #2 Dewey . 4  I . 5 
Scofi e l d  # 1  Meade . 8  2 .  I 
Scof i e l d ·  #2 Heade . 9 2 .  I 
Scof i e l d  113 Meade . 3 3 , 2  
S te rnad Meade . 4  2.6 
Thompson // 1  Dewey . 4  2 . 4 
Da te 
7- 1 4- 79 
7-2 7- 79 
7- 1 5- 79 
8-2 3- 79 
7- 1 1,- 79 
7-28- 79 
6-5- 79 
7- 1 5- 79 
5-23- 79 
7- 1 5-79 
7- 1 5- 79 
7-2 7- 79 
5-2 3- 79 
7- 1 4- 79 
7- 1 4- 79 
S tock i ng Da ta 
N umbe r S tocked 
LHB GS BB BG 
550 
2000 
350 
1 750 
J ltO 
560 
1 000 
400 
400 
200 
Boo 
200 
300 
FHM 
1 750 
500 
.,_... _ _. . _ _ __ _  - -
Append ix I .  (Con tinued) 
Pond S tocking Da ta 
Max imum 
S i ze Dep th Number S tocked 
Owner's Name Quad rat Counti Hectares {mete rs) Da te LMB  G S  BB  BG  FHM 
Thompson 1/2 Dewey . 3 3. 0 7- 1 lt-79 2 50 
8-2 4-79 1 250 
Van Den Burg Perk ins .2 I .  0 7- 1 4-79 300 
8-2 3-79 1 500 
Bu i s  1 1  Haakon . 3 I. 8 6-5-79 37 5 
7- 1 0-79 1 50 
Calhoon #3 I I  Tripp • 7 3. 0 7 - 1 0-79 J 82 
Frantz #3 1 1  Tri pp I • 1 6. 1 7- 1 1-79 300 
8-22-79 1 500 
O l sen U l  I I  Haakon 1 . 0  2. 1 7- 1 0-79 300 
7-2 7-79 1 200 
O l sen /12 1 1  S tanley 3 . 9  3 , 7 6-6- 79 I 500 
7- 1 0-79 97 1 
Olsen //4 1 1  Haakon . 3  2.0 7 - 1 0-79 200 
8-22-79 1 000 
O I son //5 .  1 1  Haakon 1 . 0 3. 0 7- 1 0-79 300 
'.D 
......__,._. _____ .. , _________ . _____ _ ..... - .. -..... ------..:....-... -. _____ , __ ... ,.-·-· .. - ·. --·--- · ----· .. - ·- ·-··- - - -.. -·-·· · - ·- · ··- - . . . . 
Append i x  I .  ( Con t i n ued) 
Pond S tock i ng Data 
Max i mum 
S i ze Depth Numbe r S tocked 
Owne r  I s Nc1me Quad ra t Coun ty Hec t a re s  (me t e rs )  Date LHB GS BB  B G  
O l sen #6 1 1  Haakon • 5 2 .  I 7- 1 0- 79 300 
8-22- 79 1 500 
Amdah l 1 1 1  G ran t . 4  2 . 4 7- 1 7- 79 9 0  
8- 1 5 - 79 450 
Bamesperge r 1 1 1  Wa l l wo rth . 5  3 . 0 7- 1 8- 79 200 
B l ue C l oud Abbey 1 1 1  G ran t I .  9 5 . 0  6-28- 79 1 320 
7- 1 7- 79 lt 60 
C ron i n  1 1 1  Pot ter 2 . 0  I+ .  9 7- 1 8- 79 200 
7-2 8- 79 800 
Hanson 1 1 1  Gran t 1 .  6 J. 7 7- 1 7- 79 2 1 0  
7-2J,-79 81,0 
Kno t t  1 1 1  Pot te r . 6  I .  8 5- 1 6- 79 
7- 1 7- 79 200 
R i ch te r  1 1 1  Gran t . 6  J . 2 7- 1 7-79 I 50 
FHM 
750 
V1 
0 
...,.___ .. ...... - . . . . . - . . ..... �· ·- . " ' .  . - . . . . . �- - . . - ·�·- . . ·- -
Appf:nd i x  I .  ( Con t i n ued ) 
Pond 
Owne r I s Name Quad ra t County 
Arms t rong # I  I V  Moody 
Arms t rong 112 I V  Moody 
Baughman I V  Auro ra 
B us h  I V  H utch i n son 
Ha l s tead I V  B roo k i ngs 
U i n r i cher #1 I V  Moody 
H i n r i che r #3  I V  Moody 
McMu .- ry I V  L i  nco I n  
Maye r Il l  I V  B u f fa l o  
Max i mum 
S i ze 
Hecta res (mete rs ) 
. 6  3 . 7 
. s  3 .  4 
. 4  I .  2 
. 8 2 . 3 
1 . 0 3 . 8 
. 4 2 . 7 
. 4  2 . 7 
. 5 2 . 0  
. 7 4. 3 
S tock i ng Data  
N umber Stocked 
Da te LMB GS BB  BG FHM 
6-27- 79 660 
7-9- 79 I 34 
7-9- 79 8 3  
6-8- 79 2 50 
7-9- 79 86 
5-22- 79 1 050 
7-9- 79 1 95 
6-2 7- 79 500 
7- 1 0- 79 2lf I 
7-9-79 95 
5- 1 7-79 1 000 
7-9- 79 J OO 
7-9- 79 I 32 
6-8-79 500 
7-9- 79 1 7 1  
V1 
Appendix 2 .  �ydrolo9ical data, 1 9 80 ,  and numbe r o f  g row i ng days , 
1 9 79 ,  fo r the 34 study ponds . 
,..,:- · ;  >- u, 
4) .... � L. oloi - VI (IJ 
4) 4J 4) (IJ > ::, � Q c -0 ..., c: � en ·- L. ..., 3 ...., - IV O ...., en .._. _  O ·- Cl O IIJ X - c: - ..c - - 41 - U en  .r::. - -o C: 1.. 0 - 0 - L. - C: c - :::: 0 c. - - --0 "O 1.. , .0 ,  IU ......._  - 0 -o ,  -0 � en ,  .c ::::::,  3 c: ra -O Cl L. «;n u o, - o 1.. cn  c E  o cn  1.. 1- o 0 ::J :C � E IV E ·- E  IV ......_  t:J E  O ::J  � E  :I LL  1.. 
Cl.. Cl Q. :c - u - a:i - v, O :c - u - o.... - ._ _  c.:, 
Ho ff I 9 . 4  40 40 0 0 . 5 220 1 250 .6 5 8 1 03 
I ms I ad I 7. 8 00 00 120 0 .  0 50 2 1 0  • 76 265 1 06 
Me rke I #2 I 7. 6 00 0 80 0. 1 1 00 3 1 5  380 I 06 
S cof i e l d  # I  I 8 . 3 0 0  O 300 0 . 6  80 1000 , 74 70 1 05 
Scof i e l d  #2 I 8 . 6 00 0 500 0. 5 60 1 200 . 4 7 70 1 05 
Sco f i e l d # 3  I 8 . 2 00 O I SO 0. 1 80 390 . 35 330 1 05 
S te rnad  I 9. 1 00 0 105 0 . 0  6 5  160 • 70 85 106 
Thompson .# 1 I 9 .  0 00 30 90 0 .  0 90 3 30 . 60 30 1 0  3 
TF!ompson ¥2 I 8.0 00 0 150 0 . 1 100 3 10 30  1 06 
Van Den Burg I 8. 4 00 0 200 0 . 0  65 345 .60 30 10 3 
Bu i s  I I  8 . 8 0 20 60 0 . 3 260 850 .62 1 5  i l O 
C a l hoon .#3 I I 8. 7 O 20 1 00 1 . 0 2 50 i 800 . 20 10 1 1 1 
Frantz #3 I I  8 . 9  o 60 a 2.0 1400 390C . 45 20 1 1 0 
C l s.en .# 1  I I  8 . 8 0 1 0  li Q  1 . 2  500 2 150 . 45 1 5  1 10 
O l sen .#2 1 1  8 . 9  0 60 Ga. 0. 2 80 720 . 30 3 5  1 1 0 
O 1 sen .rJli I I 9 .  0 0 20 50 l • 0 340 1 850 . 40 1 5  1 10 
O l sen .#5 I I  9 , 0  0 20 50 1 . 3 420 2450 . 3 3 1 5  1 1 0 
i I O l sen #6 I i  8 .
7 0 20 90 O . l 1 20 720 . 36 20 1 10 
� 
j 
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Append i x  2 .  (Cont i n ued) 
L. 
q) 
c 
3 ... 
0 IU 
L. 
"C "C 
c IU 
0 ::, :c 
a.. Cl 0. 
Amdah l 1 1 1  8.  I 
B ames pe rge r 1 1 1  8 , 9 
B C  Abbey 1 1 1  8 . 4 
C ra i n  1 1 1  8 . 5  
Hanson 1 1 1  8 . 2  
Knot t  1 1 1  7 . 8  
Ri ch te r  1 1 1  8. 6 
Jl rms t rcng # I  I V  8 . 3  
Arms t rong #2 IV 8 , 5  
Baughman I V  8 . 0 
aush I V  8 , 7 
Ha l s tead I V  8 .  1 
H ! n r i cker #1 I V  8 . 2 
H i n r i  c ke r !IJ I V  8 . ; 
Maye r # I  I V  9 . 2  
Hc:Mu rry I V  8 .  l 
q) ..... 
QI q) IU 
"C ..... c >-- IU ..... 0 
x ...-..  c � � ....-..  ·-
0 - 0 - 1.. - c 
'- ......._ ..C ......._ IU ......._ ·-
,:, cn i..  cn u  en -
U'I 
ti) v -
c -
"C ........ 
'- en 
>- E tU E •- E  tU IU E :c - u - cc - V> �  =-
a 0 I 60 0 . 0  140 
10 60 0 0 . 3  190 
0 0 200 0. I 250 
0 0 140 0. 8 290 
0 0 360 0. 2 350 
0 0 130 0 . 0  J OO 
0 o 120 0 . 0  90 
0 0 180 0 . 0  240 
0 0 170 o . o  280 
0 0 170 o . c  140 
0 0 1 80 1. O 580 
a a 230 0 . 0  230 
a 20 100 0. 0 100 
0 40 180 0 . 0  130 
a 40 I uC 0 . 0  t oo 
0 () 150 o . ·J 1 35 
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>- U'I ..... >-
ti) r.:I > ::, >- c ·- I.. ... ...., _  0 ·- en u ti) .i:. - ,:, c 
::, 0 a. - _ ,....,.  ·-
"C .i:. U'I ........ ..c :::::, 3 
c: E o en '- 1- 0 
0 ::, ..i: E ::, LI.. '-u - Q. - 1- - (!J 
330 . 0 7 1 5  I 04 
420 • 3 1  25 102 
560 . 40 45 105 
1225 . 18 30 I 02 
600 . 20 20 1 05 
220 . 08 30 103 
200 • I O  55 104 
380 . so 5 1 13 
420 . 08 10 1 1 3 
230 . 1 5  5 7  1 1 0 
1150 • 50 40 1 1 3 
380 . 40 36 1 1 2 
140 . 30 20 113 
210 . 15 50 1 1 3 
265 • J 8 10 I 1 l 
220 . 2 5 39 1 1 4 
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Append ix 3, First year surv ival rate and 9 5% conf idence l im its for 
largemouth bass ( Micropterus salmo ides) populations in  1 6  easte rn 
South Dakota stock ponds . sampled in spring 1 980 . ( GS = golden 
sh iner, Notem igonus crysoleucas; B B = black bullhead, lctalurus 
I melas; BG = b lueg ill . Leeom is macroch irus) . 
I Q) Cl .... L.. c: tll !]! I Q) Q) I.. I.. 
I ,:, E ::, ::, .... Q) 
l Q) ::::, c 
.... f/1 u 
.;;e. z c.. 1.1.J c: c: u .s::. "' Q) 
I I.. 0 0 Q) u u c: 'O 
I 
!I .... > .... Q) Q) 0 "' 
c: .... v, "' L.. a:: .... > :: "' .... u ::,  .... c: 
I 
0 c: L. "' -0 .... L. "' O f/1 > 
Q) - Q) - Q. Q) u .... L. 
,::, .Q .Q ::, .;;e. ltJ ltJ .Q ::, ::::, 
c: c = E L..  .... u = c.. � E: v, 
0 0 ::, ::, Ill O QJ ::, 0 Lt'\ •-
I Q. u z u �  I- a:: z Q. C'\ ..J * 
l Armstrong ;12 Only 8 3  6 4  4 1  3 5  76  67- as 92. 0 H inr i cker # 1  Only 95 46  2 1  9 1 03 58- 1 48 1 00 ,0  
Mayer #2  Only 1 50 1 2  3 26  5- 47  1 7 . 0  
McMurry Only 1 32 1 0 3  65 55 1 23 1 1 1 - 1 35 93 . 0  
)t. = 75,5  
Armstrong # 1  GS 1 34 59 46 30 9 1  73- 1 09 68 . Q  
Baughman GS 86 63 74 68 75 70- Bo 87 . 0  
Hals tead GS 2 4 1  98  6 1  30 1 98 1 49-247 82 . c 
Mayer # 1  GS I 7 1  14 35 1 3  64 39- 8 7  3 7 . 0  
x = 60 . 5  
Hanson BB 2 1 0  1 7  3 4 3 2  1 3- 5 1  15 . 0 
' Hinr i cker ;;2 BB 1 55 , a  6 6 1 9  1 9  1 2 . 0 
85 0 0 Q . 0  f Johnson #2 as 0 0 0 
3 3 . 0 I Murph y SB  1 00 2 2 2 3 
l X = 7.5 
�-.___ __ ____ .._.. .. -------·----------.. -·--· --.. ---·--�-- ··--·------· .. --·----------------· -- .. -- ··-· ·----------------
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Appendix 4 . .  Ponds originally stocked but not included in analysis . 
1 980 (LHB = la_rgemoath bas.s. . Micropterus salmoides; GS = golden 
sh.iner, Notemigonus C,!"Ysol eucas; SB = black bullhead, l ctalurus 
melas ; BG = 61ueg ill , Lepomis mucrochirus ;  fffM = fathead minnow, 
P imephales pramelas} .  
Pond Owner Quad rat Combination Reason for exclusion 
from analysis 
Bickel FHM No sample 
Merkel Jr GS I nsufficient sample 
�.ei ch. Only I n s u ff i c i en t sample 
Shambo # 1  ea No sample 
Shambo .n. BG No sample 
Sieker #1  FHM No sample 
Sieker .42 GS No sample 
Stradinger On l y  I nsuffi ci ent samp l e  
Voegele fl 1 Only Algal bloom 
Voegele .#2 GS No sample 
Calhoon # 1  I I  FHH I ns u ff i c i  en t sample 
Calhoon #2 I I  FHH No sample 
Ca l hoon #4 I I  BB I n s u ff i c i  en t sample 
Chocholausek I I  Only Contamination 
Frantz ,# 1  I I GS I nsufficient sample 
Frantz #2 1 1  GS Vegetation 
Hawk r I BG Contamination 
Kj erstad i i  I I  FHM Pond dry 
Kj ers tad n I I  Only Pond dry 
56 
57 
Append ix 4. (Con t inued) 
Pond Owner Quad ra t Combina t ion Reason for exc lusion 
from analys is 
0 1  sen #3 I I  BB  I nsu f f i  c i  en t sample 
Swanda 1 1  FHM No sample 
W i  l I insk i 1 1  BB  Insu f f icient sample 
Al lerd ing 1 1 1  B B  I nsu f f ic ien t sample 
Amman, c 1 1 1 G S  No sample 
Amman, G 1 1 1  G S  I nsu f f ic ient sample 
Amman, M 1 1 1  GS No sample 
Bre i tag 1 1 1  Only No sample 
Calhoon 1 1 1  FHM I nsu f f icien t sample 
Johnson # 1  1 1 1  B G  No sample 
Johnson ,¥2 1 1 1  BB No sample 
Nol te 1 1 1  FHM No sample 
Pol \man 1 1 1  3G Insu f f ic ien t  sample 
Schi l der 1 1 1  Only No sample 
Sherman 1 1 1  B G  I nsu f f  i c i  en t sample 
Van Beek 1 1 1  FHM No sam ple 
Anderson I V  B B  No sample 
Borah  IV BG I nsu f ficient sample 
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Appendix 4. ( Continued) 
Pond Owner Quad rat Com bination Reason for exclusion 
from analysis 
Edgecomb I V  B G  Contamination 
Grosz IV BB Con tam i nation 
Heeren I V  BG  No sample 
Hemmingson I V  B G  Con tam i nat ion 
Hin r i eke r #2 IV BB Insuf ficient sample 
Koerner IV  BG No sample 
Mayer #2 IV On l y  I nsu f f  i ci en t sample 
Murphy I V  BB  Insuf ficient samp le  
Paulson IV B G  Pond dry 
Appendix 5. Mean calculated total lengths and relative weight for 
Age I l argemouth bass (Microoterus salmoides) samp l ed from 34 South 
Dakota ponds, during 19d0. 
Pond Owner Quad rat 
Hoff 
I ms lad 
Merkel #2 
Scofield #1 
Scofie l d  #2 
Scofi eld #3 
Sternad 
Van Den Burg 
Thompson ll l 
Thompson #2 
But s  I I  
Ca l hoon #3 1 1  
Frantz .#3 I I  
O J  sen # 1  1 1  
01 sen #2 1 1  
Olsen #4  I I  
Olsen #5 I I  
Olsen #6 I I  
Comb i nation 
BB  
BG 
BB  
GS* 
FH 
BB  
FH 
BG 
Only 
BG 
X TL (nun) 
153. 2 
147. 0  
107. 5 
141. 3 
I 51 . 9 
101 . 0 
158. 2 
130.  O 
136. 5 
136 . 3 
X Wr 
109 . I 
100. 1 
102. 0 
11 8. 2 
119. 7 
101 . 4 
120 . 7 
104. 0  
120. 6 
110. 4 
Quad  TL= J J6. 3 Quad X Wr=lll . 64 
GS 
Only 
BG  
BB  
GS 
BG  
Ori l y  
BG  
155. 4  
16 7. 4 
1 71. 2 
1 75. 3 
161. O 
160. 1 
1 74. 3 
163. 0 
1 18.  9 
1 3 1 .  5 
1 1 8 .  2 
1 12 .  1 
107 .  4 
1 12 . 4 
1 1 6 .  7 
1 1 4 .  2 
Quad X TL=166. 0 Quad X Wr=l16. 4 
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Append i x  S .  ( Con t i n ued) 
Pond Owne r Q.uad ra t  Comb i n a t i on X TL (mm) X Wr 
Amdah l 1 1 1  BG  I 42 . 3 1 1 1 .  8 
Bamespe rger 1 1 1  On l y  124 . 5 1 10. 3 
B l ue C l oud Abbey 1 1 1  GS 1 35 .  0 116.  3 
C ro i n  1 1 1  BB :'t 158 . 7 1 12 . 4  
Hanson 1 1 1  BB*  140. 4 111 . 9 
Knot t  1 1 1  FHM 141 . 3 1 1 7 .  3 
R i ch te r  1 1 1  On l y* 139 . 1 116 . 4 
Quad X TL::: 140 . 2 Quad X W r=1 13. 8 
A rms t rong #1 I V  GS 1 6  7. O 1 14 .  5 
Arms trong #2 IV On l y  1 70 .  8 l 05.  2 
Baughman IV GS  144 . 2  1 22 . 0  
B us h  IV BG* 196 , 5  I 34 . 6 
Ha l s tead IV GS 1 52 . 0  I 06. 3 
H i n r i  cke r # 1  I V  On l y  169 . 2  1 1  o .  7 
H i n  r i eke r # 3 IV BG:� 177 . 2  1 09 . 7 
Maye r # 1  IV GS 1 72 . 6 104. 8 
McMur ry IV On l y* 18 7 .  0 119 . 8  
Quad X TL= l 70, 7 Quad X. W r= l  1 4 . 2 
S ta t e  X TL=1 53 , 2  S ta te X W r= l  13. 6 
* A l so con ta i ned fathead m i nnows fp i mepha 1 es p romel as ) . 
l 
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Appendi x  6 .  Mean total lengths for Age- I and Age- I I l argemouth bass 
(M i cropterus salmo l des) from 8 southeastern (Quadrat I V) South 
Dakota stock ponds, during September 1980. 
X TL (mm) 
Pond Owner Combinat i on I I  
Armstrong # 1  GS 1 67. 0 269. 8 
Armstrong #2 Only 1 70. 8 27 1.  5 
Baughman GS 1 44. 2 2 48. 5 
Bush BG  1 96. 5 307. 9 
Ha 1 s  teads GS 1 52. 0 26 1 .  8 
H i n r i eke r ff 1 Only 169. 2 274. o 
H i  nr i cker #3 BG 1 77. 2 292. 8 
McMurry Only 1 87. 0  279. 4 
X "' 1 70. 5 X =275. 7 
6 1  
-·�·-- -----------·---·------- ·-- ·--�-- -------·- -- -------
Append i x  7 .  Mean la rgemouth bass (Mic ropte rus salmoides ) re lat ive weight (W r) va lues fo r spring ­
and fall samples f rom 8 southeaste rn (Quad rat IV) South Da kota stoc k  ponds, 198 0. 
SPR ING FALL 
Pond Owne r Comb ination Date w Date wr r 
A rmst rong #1 GS 5-6-80 114 . 5  9-9-80 123. 0 
A rmst rong #2 On ly 5-6-80 105.1 9- 7-80 1 16 .  9 
Baughman GS 5 -20-80 122. 0 9-25-80 102. 1 
Bush BG  5-14-80 I 34. 6 9-24-80 1 40. 2 
Halstead GS 5-1-80  106. 3 9-9-80 120 . 6  
Hi n ri cke r #1 Only 5-8 -80 11 o. 7 9-29-80 1 17 .  3 
Hin ricker #2 BG 5-7-80 109. 7 9- 16- 80 1 1  o. 3 
H c H ur ry Only 5- 1 3-80 1 19 .  8 9- 19- 80 104. 6  
X= ll 5 .  3 X=l l  6. 9 
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